(19) 



Europaisches Patentamt 
European Patent Office 
Office euro pee n des brevets 



II 



(12) 



(n) EP1 197 301 A2 

EUROPEAN PATENT APPLICATION 



(4J) 


Date of publication: 


(51) lntC!.7 : B25C 1/18 




17.04.2002 Bulletin 2002/16 


(21) 


Application number: 01402616.5 




(22) 


Date of filing: 10.10.2001 




(84) 


Designated Contracting States: 


(72) Inventors: 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


• Popovich, Michael S. 




WIC NL PTSETR 


Bartlett, Illinois 60103 (US) 




Designated Extension States: 


• Yates, Edward D. 




AL LT LV MK RO SI 


Chicago, Illinois 60622 (US) 


(30) 


Priority: 12.10.2000 US 689095 


(74) Representative: Bloch, Gerard et al 






2, square de P Avenue du Bois 


(71) 


Applicant: ILLINOIS TOOL WORKS INC. 


75116 Paris (FR) 




Glenview, Illinois 60025 (US) 





(54) Powder driven fastener setting tool 

(57) A compression triggered powder driven fasten- 
ing tool having a firing mechanism with a sleeve (60) 
axially movable between first and second positions, a 
lever cam (50) coupled to the sleeve (60) or some other 
reciprocating portion of the tool and movable therewith, 
an indexing lever (70) pivotally coupled to the tool, the 
indexing lever (70) having a magazine strip engagement 
portion extending into a magazine channel (20) of the 



tool, the indexing lever (70) having a cam follower por- 
tion engaged with the lever cam (50), the magazine strip 
engagement portion of the indexing lever (70) moves 
between first and second positions in the magazine 
channel (20) as the sleeve (60) moves with the recipro- 
cating portion of the tool to which it is coupled, the mag- 
azine engagement portion of the indexing lever (70) in- 
dexes a magazine strip (11) through a channel of the 
tool. 



FIG.1 



CM 
< 

O 
CO 

o> 




Printed by Jouve, 75001 PARIS {FR) 



1 

Description 

[0001] The invention relates generally to powder ac- 
tuated tools, and more particularly to powder actuated 
fastener setting tools having automatic magazine strip 5 
indexing. 

[0002] Powder actuated fastener setting tools are 
known generally. U.S. Patent No. 5,429,291 entitled 
"Compression Actuated Tool For Driving Fasteners" as- 
signed commonly with the present application, for ex- 
ample, discloses a powder driven tool including a man- 
ually operated spring biased indexing lever pivotally 
mounted thereon for advancing a magazine strip retain- 
ing a plurality of powder cartridges therein through a 
magazine channel of the tool. 

[0003] An object ofthe present invention is to provide 
novel fastener setting tools that improve upon and over- 
come problems in the art. 

[0004] Another object of the invention is to provide in 
some embodiments thereof novel fastener setting tools 
that are economical. 

[0005] Another object of the invention is to provide in 
some embodiments thereof novel fastener setting tools 
that are reliable. 

[0006] A further object of the invention is to provide in 
some embodiments thereof novel compression trig- 
gered fastener setting tools. 

[0007] Another object of the invention is to provide in 
some embodiments thereof novel compression trig- 
gered fastener setting tools that are easy to operate. 
[0008] It is also an object of the invention to provide 
in some embodiments thereof novel powder actuated 
fastener setting tools having improved cartridge maga- 
zine indexing. 

[0009] Another object of the invention is to provide in 
some embodiments thereof novel powder actuated fas- 
tener setting tools that are easy to operate. 
[0010] Another object of the invention is to provide in 
some embodiments thereof novel powder actuated fas- 
tener setting tools having improved magazine strip ad- 
vancement. 

[001 1] Another object of the invention is to provide in 
some embodiments thereof novel powder actuated fas- 
tener setting tools having precise magazine strip ad- 
vancement. 

[001 2] Another object of the invention is to provide in 
some embodiments thereof novel powder actuated fas- 
tener setting tools that do not require manual magazine 
strip advancement. 

[0013] Another object of the invention is to provide in 
some embodiments thereof novel powder actuated fas- 
tener setting tools having automatic magazine strip ad- 
vancement. 

[0014] Another object of the invention is to provide in 
some embodiments thereof novel compression trig- 
gered powder actuated fastener setting tools having 
magazine strips that advance during reciprocation of a 
compression triggered firing mechanism. 
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[0015] A more particular object of the invention is to 
provide in some embodiments thereof novel compres- 
sion triggered powder driven fastening tools comprising 
a firing mechanism having a sleeve axially movable be- 
tween first and second positions, a lever cam coupled 
to the sleeve and movable therewith, an indexing lever 
pivotally coupled to the tool, the indexing lever having a 
magazine strip engagement portion extending into a 
magazine channel of the tool, the indexing lever having 
a cam follower portion cammingly engaged with the le- 
ver cam, the magazine strip engagement portion ofthe 
indexing lever in a first position in the magazine channel 
when the sleeve is in the first position, and the magazine 
strip engagement portion of the indexing lever in a sec- 
ond position in the magazine channel when the sleeve 
is in the second position. 

[001 6] Another more particular object of the invention 
is to provide in some embodiments thereof novel pow- 
der driven fastener setting tools comprising a lever cam 
movable between first and second positions, an index- 
ing lever pivotally coupled to the tool, an engagement 
portion of the indexing lever extending into the maga- 
zine channel, a cam follower portion of the indexing le- 
ver engaged with the lever cam as the lever cam moves 
between the first and second positions. 
[001 7] Yet another more particular object of the inven- 
tion is to provide in some embodiments thereof novel 
improvements in powder actuated fastener setting tools 
having a magazine strip fed through a channel, the im- 
provement comprising a lever cam coupled to a recip- 
rocating trigger mechanism sleeve and movable there- 
with between first and second positions, an indexing le- 
ver pivotally coupled to the tool, a ratcheting magazine 
engagement portion of the indexing lever extending into 
the magazine channel, a cam follower portion of the in- 
dexing lever engaged with the lever cam as it moves 
between the first and second positions, the magazine 
engagement portion of the indexing lever located in a 
first position in the channel when the lever cam is in the 
first position, and the magazine engagement portion of 
the indexing lever located in a second position in the 
channel when the lever cam is in the second position, 
whereby the ratcheting magazine engagement portion 
of the indexing lever indexes the magazine strip through 
the channel. 

[0018] These and other objects, aspects, features 
and advantages of the present invention will become 
more fully apparent upon careful consideration of thefol- 
lowing Detailed Description of the Invention and the ac- 
companying Drawings, which may be disproportionate 
for ease of understanding, wherein like structure and 
steps are referenced generally by corresponding nu- 
merals and indicators. 

FIG. 1 is partial sectional view of an exemplary pow- 
der actuated tool in a first configuration. 
FIG. 2 is partial sectional view of the exemplary 
powder actuated tool in a second configuration. 
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FIG. 3 is a top view of an exemplary magazine strip 
indexing lever. 

FIG. 4 is partial sectional view of the magazine strip 
indexing lever engaged with a magazine strip. 

[0019] Generally, a magazine strip or some other 
member is incrementally indexed through a channel of 
a fastening tool by an indexing lever actuated by a lever 
cam that moves between first and second positions with 
some other portion of the tool. 

[0020] In the exemplary powder driven fastener set- 
ting tool 1 0 of FIG. 1 , a magazine strip 1 1 is fed or in- 
dexed along a magazine channel 20 disposed in a pis- 
tol-type grip 12 of the tool. The magazine channel 20 
extends to and through a firing chamber disposed be- 
tween a barrel breech end 32 and a breech block 42 of 
the tool. 

[0021] The magazine strip 11 retains a plurality of 
spaced apart explosive cartridges 13 that are sequen- 
tially positioned in alignment with a cartridge recess in 
the breech end ofthe barrel, for accommodation therein 
during detonation, as the magazine strip is indexed 
through the magazine channel. 

[0022] In other embodiments, the magazine channel 
may be configured differently, and more generally it may 
be any passage, or channel, in the tool through which it 
is desirable to move, or index, a magazine strip or some 
other member. 

[0023] In FIG. 1 , a lever cam 50 is coupled to a com- 
pression triggering mechanism of the tool 1 0, and more 
particularly to a spring biased sleeve 60 that recipro- 
cates between first and second positions during opera- 
tion of the tool. 

[0024] The firing mechanism sleeve is aligned sub- 
stantially axially with the barrel of the tool and recipro- 
cates along its axis upon compression thereof against 
the spring bias. 

[0025] Particularly, in FIG. 2, a spring 14 disposed be- 
tween the breech block 42 and the sleeve 60 biases the 
sleeve to the first position when the spring is relatively 
expanded. The sleeve is movable to the second position 
against the spring bias, as illustrated in FIG. 1 , upon ap- 
plication of an axial compression force thereto as is 
known generally by those having ordinary skill in the art. 
[0026] Alternative exemplary compression triggering 
mechanisms in powder driven fastener setting tools are 
known generally and the operation thereof is disclosed 
more fully, for example, in the referenced U.S. Patent 
No. 5,429,291 entitled "Compression Actuated Tool For 
Driving Fasteners", the disclosure of which is incorpo- 
rated herein by reference. 

[0027] In FIGS. 1 and 2, the lever cam 50 extends 
from an integral flange 52 that is coupled, for example 
by screw thread or other engagement, to the sleeve 60 
and particularly to a handle portion 62 thereof. The ex- 
emplary handle portion 62 is assembled with the sleeve 
60 and abuts a firing pin actuating spring within the 
sleeve. 
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[0028] The exemplary handle portion 62 includes an 
optional pole connector 64, to which may be coupled, 
for example by screw thread or other engagement, an 
extension pole. 

[0029] Alternatively, the handle portion 62 may be 
formed integrally with the sleeve 60, or the handle por- 
tion 62 may be formed integrally with the flange 52 and 
the lever cam 50. 

[0030] In other embodiments, the handle portion 62 
and flange 52 may not be required, for example in em- 
bodiments that do not include a firing pin actuating 
spring. In this embodiment, the lever cam is an integral 
part of or is coupled directly to the sleeve or to some 
other member coupled thereto extending axially from 
the rear end portion of the tool. 

[0031] In still other alternative embodiments, the lever 
cam 50 may be coupled to some other reciprocating por- 
tion of the tool, for example to the barrel thereof. 
[0032] The tool also comprises an indexing lever 70 
pivotal ly coupled thereto, for example by a pivot pin 72 
or some other pivoting member or members. The index- 
ing lever generally comprises a magazine engagement 
portion and a cam follower portion disposed on gener- 
ally opposite sides of the pivot pin in the exemplary em- 
bodiment. 

[0033] The cam follower portion of the indexing lever 
is cammingly engaged with the lever cam as the lever 
cam moves between first and second positions in unison 
with the reciprocating portion of the tool to which it is 
coupled, thereby pivoting the indexing lever. 
[0034] In FIGS. 1 and 2, the lever cam 50 includes a 
ramped cam slot 56, and the cam follower portion of the 
indexing lever 70 includes a lever pin 74 that is disposed 
in and follows the ramped cam slot 56 as the lever cam 
50 moves with the sleeve between the first and second 
positions. Particularly, the lever pin 74 moves between 
first and second positions along the ramped cam slot 56 
as the lever cam 50 moves between its first and second 
positions in unison with the reciprocating portion of the 
tool to which it is coupled. 

[0035] Generally, the magazine engagement portion 
of the indexing lever extends into the magazine channel 
where it engages and indexes the magazine strip during 
movement ofthe indexing lever toward the firing cham- 
ber. 

[0036] FIG. 3 illustrates the exemplary indexing lever 
70 having a known ratcheting magazine engagement 
portion with a spring biased tooth 76 for engaging the 
magazine strip. In other embodiments, however, other 
magazine engagement configurations may be em- 
ployed. 

[0037] The reciprocating action of the lever cam 50 
pivots the indexing lever 70 back and forth to locate the 
magazine engagement portion thereof between first and 
second positions in the magazine channel of the tool, 
alternately toward and away from the firing chamber. 
[0038] In FIG. 2, when the sleeve 60 is extended by 
the spring 14, the magazine strip engagement portion 
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ofthe indexing lever is positioned toward the firing cham- 
ber. And in FIG. 1 , when the sleeve is depressed or com- 
pressed against the bias ofthe spring 14, the magazine 
strip engagement portion is positioned away from the 
firing chamber. 

[0039] FIG. 4 illustrates the magazine engagement 
portion of the indexing lever and particularly the ratch- 
eting tooth 76 thereof engaged with spaced apart notch- 
es 80 disposed along a side of the magazine strip 82. 
[0040] The magazine strip is indexed upwardly in FIG. 
4 as the indexing lever 70 moves from the position away 
from the firing chamber, illustrated in FIG. 1 , to the po- 
sition toward the firing chamber illustrated in FIG. 2. Dur- 
ing this upward motion of the magazine engagement 
portion of the indexing lever, the tooth 76 thereof is 
spring biased into a notch of the magazine strip, notch 
80 in FIG. 4, whereby the magazine strip is indexed up- 
wardly. 

[0041 ] As the magazine engagement portion of the in- 
dexing lever moves away from the firing chamber, from 
the position illustrated in FIG. 2 to the position illustrated 
in FIG. 1 , the tooth 76 is withdrawn against its spring 
bias from the notch without moving the magazine strip 
downwardly. In FIG. 4, as the magazine engagement 
portion of the indexing lever moves downwardly, the 
magazine engagement portion is withdrawn from the 
notch 80 and is moved to a lower position, where it en- 
gages a lower notch 83 on the magazine strip 82. 
[0042] The incremental indexing ofthe magazine strip 
thus proceeds with the reciprocation of the firing mech- 
anism or other moving portion of the tool to which the 
indexing lever is coupled. 

[0043] While the foregoing written description of the 
invention enables one of ordinary skill to make and use 
what is considered presently to be the best mode there- 
of, those of ordinary skill will understand and appreciate 
the existence of variations, combinations, and equiva- 
lents of the specific exemplary embodiments herein. 
The invention is therefore to be limited not by the exem- 
plary embodiments herein, but by all embodiments with- 
in the scope and spirit of the appended claims. 



Claims 

1. A powder driven fastener setting tool, character- 
ised by the fact that, it comprises : 

a magazine channel (20); 

a lever cam (50) movable between first and 

second positions ; 

an indexing lever (70) pivotally coupled to the 
tool; 

an engagement portion of the indexing lever ex- 
tending into the magazine channel; 
a cam follower portion of the indexing lever 
cammingly engaged with the lever cam as the 
lever cam moves between the first and second 
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positions. 

2. The tool of claim 1 , characterised by the fact that 
the lever cam includes a ramped cam slot (56), and 

5 the cam follower of the indexing lever is a lever pin 
(74) disposed in the ramped cam slot. 

3. The tool of claim 1 or 2, characterised by the fact 
that the indexing lever (70) is pivotally coupled to 

10 the tool by a pivot member, the engagement portion 
of the indexing lever is disposed on one side of the 
pivot member and the lever pin is disposed on an- 
other side of the pivot member. 

15 4. The tool of claim 3, characterised by the fact that 
the indexing lever (70) is pivoted to locate the en- 
gagement portion thereof to the first position in the 
magazine channel when the lever cam is moved to 
the first position, and the indexing lever is pivoted 
20 to locate the engagement portion thereof to the sec- 
ond position in the magazine channel when the le- 
ver cam is moved to the second position. 

5. The tool of any clajms 1 to 4, characterised by the 

25 fact that a firing mechanism having a reciprocating 
sleeve aligned substantially axially with a barrel of 
the tool, the lever cam is coupled to the reciprocat- 
ing sleeve and is movable therewith. 

30 6. The tool of claim 5, characterised by the fact that 
the sleeve has a pole connector coupled thereto. 

7. A compression triggered powder driven fastening 
tool, characterised by the fact that it comprises ac- 
35 cording to any one of the claims 1 to 6: 

a firing mechanism having a sleeve (60) axially 
movable between first an second positions ; 
said lever cam (50) coupled to the sleeve and 



40 movable therewith; 

the magazine strip engagement portion of the 
indexing lever is in a first position in the maga- 
zine channel when the sleeve is in the first po- 
sition, and 

45 the magazine strip engagement portion of the 

indexing lever is in a second position in the 
magazine channel when the sleeve is in the 
second position. 

so 8. The tool of claim 7, characterised by the fact that 
the indexing lever (70) is pivoted to a first position 
locating the magazine strip engagement portion 
thereof in the first position in the magazine channel 
(20) when the sleeve is in the first position, the in- 

55 dexing lever is pivoted to a second position locating 
the magazine strip engagement portion thereof in 
the second position in the magazine channel when 
the sleeve is in the second position. 
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9. The tool of claim 7 or 8, characterised by the fact 
that a firing chamber is positioned along the maga- 
zine channel (20) between a breech end (32) of a 
barrel and a breech block (42) of the tool, the mag- 
azine strip engagement portion is positioned toward 5 
the firing chamber when the sleeve (60) is in the first 
position, the magazine strip engagement position is 
positioned away from the firing chamber when the 
sleeve is in the second position. 

10 

10. The tool of claim 9, characterised by the fact that 
the lever cam (50) having a ramped cam slot (56) 
the cam follower portion is a lever pin (74) disposed 
in the ramped cam slot of the lever cam, the lever 

pin is located at a first position along the ramped 15 
cam slot when the sleeve is in the first position, the 
lever pin is located at a second position along the 
ramped cam slot when the sleeve is in the second 
position.. 

20 

1 1 . The tool of claim 1 0, characterised by the fact that 
the indexing lever (70) is pivotally coupled to thetool 
by a pivot pin (72), the magazine strip engagement 
portion is disposed on one side of the pivot pin and 

the lever pin is disposed on an opposite side of the 25 
pivot pin, whereby the indexing lever pivots as the 
sleeve moves between the first and second posi- 
tions. 



the magazine engagement portion of the index- 
ing lever located in a second position in the 
channel when the lever cam is in the second 
position ; 

whereby the ratcheting magazine engagement 
portion of the indexing lever indexes the mag- 
azine strip through the channel as it moves be- 
tween positions. 

1 5. The improvement of claim 1 4, the lever cam having 
a ramped cam slot, the cam follower portion is a le- 
ver pin disposed in the ramped cam slot, the index- 
ing lever pivotally coupled to the tool by a pivot pin, 
the magazine strip engagement portion disposed 
on one side of the pivot pin and the lever pin dis- 
posed on another side thereof. 



12. The tool of claim 1 1 , characterised by the fact that 30 
a spring (14) is disposed between the breech block 
and the sleeve, the spring biasing the sleeve to the 
first position, whereby the sleeve is movable to the 
second position against the spring bias. 

35 

13. The tool of claim 7, the sleeve of the firing mecha- 
nism is aligned substantially axially with a barrel of 
the tool. 



14. In a powder actuated fastener setting tool having a 40 
magazine strip fed through a channel to a firing 
chamber between a breech end of a barrel and a 
breech block, the tool triggered by a firing mecha- 
nism having a spring biased sleeve movable be- 
tween first and second positions, the improvement 45 
comprising: 

a lever cam coupled to the sleeve and movable 
therewith between first and second positions ; 
an indexing lever pivotally coupled to the tool; so 
a ratcheting magazine engagement portion of 
the indexing lever extending into the channel; 
a cam follower portion of the indexing lever 
cammingly engaged with the lever cam as it 
moves between the first and second positions; 55 
the magazine engagement portion of the index- 
ing lever located in a first position in the channel 
when the lever cam is in the first position ; 
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